Western University

Scholarship@Western
Electronic Thesis and Dissertation Repository
8-13-2012 12:00 AM

Feasibility, Effectiveness, Costs and Patient Satisfaction
Associated with a Web-based Follow-up Assessment Following
Total Joint Arthroplasty
Jacquelyn Marsh, The University of Western Ontario
Supervisor: Dr. Dianne Bryant, The University of Western Ontario
A thesis submitted in partial fulfillment of the requirements for the Doctor of Philosophy degree
in Health and Rehabilitation Sciences
© Jacquelyn Marsh 2012

Follow this and additional works at: https://ir.lib.uwo.ca/etd
Part of the Orthopedics Commons

Recommended Citation
Marsh, Jacquelyn, "Feasibility, Effectiveness, Costs and Patient Satisfaction Associated with a Web-based
Follow-up Assessment Following Total Joint Arthroplasty" (2012). Electronic Thesis and Dissertation
Repository. 738.
https://ir.lib.uwo.ca/etd/738

This Dissertation/Thesis is brought to you for free and open access by Scholarship@Western. It has been accepted
for inclusion in Electronic Thesis and Dissertation Repository by an authorized administrator of
Scholarship@Western. For more information, please contact wlswadmin@uwo.ca.

FEASIBILITY, EFFECTIVENESS, COSTS AND PATIENT SATISFACTION
ASSOCIATED WITH A WEB-BASED FOLLOW-UP ASSESSMENT FOLLOWING
TOTAL JOINT ARTHROPLASTY
(Spine title: Web-Based Follow-up Following Total Joint Arthroplasty)
(Thesis format: Integrated Article)

by

Jacquelyn Marsh

Graduate Program in Health & Rehabilitation Sciences

A thesis submitted in partial fulfillment
of the requirements for the degree of
Doctor of Philosophy

The School of Graduate and Postdoctoral Studies
The University of Western Ontario
London, Ontario, Canada

© Jacquelyn Marsh, 2012

THE UNIVERSITY OF WESTERN ONTARIO
School of Graduate and Postdoctoral Studies

CERTIFICATE OF EXAMINATION

Supervisor

Examiners

______________________________
Dr. Dianne Bryant

______________________________
Dr. Eric Bohm

Supervisory Committee
______________________________
Dr. Catherine Faulds
______________________________
Dr. Steven MacDonald
______________________________
Dr. Joy MacDermid
______________________________
Dr. Douglas Naudie
______________________________
Dr. Andrew Johnson

The thesis by

Jacquelyn Danielle Marsh
entitled:

Feasibility, Effectiveness, Costs and Patient Satisfaction
Associated With a Web-based Follow-up Assessment Following
Total Joint Arthroplasty
is accepted in partial fulfillment of the
requirements for the degree of
Doctor of Philosophy

______________________
Date

_______________________________
Chair of the Thesis Examination Board
ii

Abstract
Objectives: To determine the feasibility, effectiveness, costs and satisfaction involved with a
web-based assessment following total joint arthroplasty compared to the usual method of inperson assessment.
Methods: We determined agreement between electronic and paper versions of the WOMAC
and SF-12 questionnaires (Chapter 2). We randomized patients who were at least 12 months
post-operative to complete a web-based follow-up or to have their appointment at the clinic.
We recorded travel distances, costs, and time involved with each appointment. We report the
frequency of web-based patients who: 1) indicated they were having problems, 2) had an
identified radiographic issue, 3) the surgeon felt actually had a significant issue, and 4) the
surgeon felt an issue was missed by using the web-based follow-up (Chapter 3). All patients
completed a satisfaction questionnaire, and patients in the web-based group were invited to
take part in a focus group session (Chapter 4).
Results: The intraclass correlation coefficient (ICC) values for the WOMAC and the SF-12
were high, indicating excellent agreement (WOMAC ICC=0.96, 95% CI 0.94 to 0.98), SF12(PCS) ICC=0.95, 95% CI 0.92 to 0.97; SF-12(MCS) ICC=0.92, 95%CI 0.86 to 0.95)
(Chapter 2). A total of 229 patients (118 Web, 111 Usual) completed the web-based study.
Patients in the web-based group travelled less (13.5 km vs 34km, (p<0.01)), had lower
associated travel costs ($5.50 vs $19.00, (p<0.01)) and reduced associated time (90.50 min
web vs 152.1 min usual). Caregivers assisted web-based patients for 30 minutes versus 105
minutes in the usual group.
Twenty-five patients reported that they were having problems, of which eight (32%) were
considered to actually have a significant issue. There were no patients who the surgeon felt
had issues that were missed by the web-based follow-up (Chapter 3). Patients were satisfied
with the web-based follow-up (29% extremely satisfied, 36.6% very satisfied, 20.4%
somewhat satisfied). Forty-four percent of patients preferred the web-based method, 36%
preferred the usual follow-up in person at the clinic, and 16% had no preference (Chapter 4).
Conclusions: Web-based follow-up assessment is a feasible, clinically effective and cost
saving means of tracking patient outcomes following total joint arthroplasy.
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Chapter 1

1

Introduction

Telemedicine is a term used to describe the use of information and communications
technology to provide health services to people who are at a distance from their health
care provider. The use of telemedicine has become widespread across numerous health
care fields. It has been suggested that telemedicine has substantial cost benefits to the
health care system, including hospitals, health care providers, patients, and employers.
Despite the rapid growth of telemedicine, there is limited sound research to support its
effectiveness.
Osteoarthritis results from the breakdown of cartilage in the joints, leading to pain,
stiffness, and decreased mobility. It is one of the most common chronic conditions
affecting Canadians, and thus a leading cause of health care utilization1-6.

Joint

replacement surgery is a highly cost-effective procedure for the treatment of advanced
osteoarthritis. The incidence of major complications following surgery is low; however
complications such as thromboembolic events, infection, stiffness, and instability can
occur in the early post-operative period, whereas infection, wear, implant loosening and
failure are complications that may present later on.
It is common practice to monitor patient outcomes and the performance of the implant
through an annual follow-up visit. Regular follow-up appointments are a time consuming
process for all involved, including patients, often their families or caregivers who
accompany them to visits, as well as the surgeon, clinic and research staff. Because the
rate of post-operative complications is low, the majority of follow-up visits are routine
with no change in clinical management.
The increasing demand for arthroplasty has resulted in longer wait times. For example in
Canada, the mean wait time in 2006-2007 from first consultation to surgery for total hip
arthroplasty was 182 days, and the mean wait time for knee arthroplasty surgery was 237
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days7. There are currently no official reports on the average wait time from referral to
first consultation with an orthopaedic surgeon, as this wait time is highly dependent on
location and each surgeon’s patient load. With the aging population and increasing
incidence of osteoarthritis, it is important to improve the efficiency of care for these
patients, and to maximize the utilization of limited surgical time and resources. Thus,
there is great interest from policy makers, clinicians and patient advocate groups to
explore opportunities to reduce wait times.
There are approximately 1300 total joint replacements performed at London Health
Sciences Centre each year. Health care systems are under pressure to cope with the
increasing demands for joint replacement surgery and the resultant increased workload
associated with assessing and monitoring patient outcomes.
Frustrations with the rapidly increasing number of patients needing care and the overcrowded clinics got us thinking about alternative ways to assess post-operative patients.
Advances in technology now make it possible to assess patients without them physically
being present with the surgeon. Reducing the number of patients presenting in clinic for
routine follow-up assessments could significantly decrease wait times for new patients
waiting for a pre-surgery consultation, as well as potentially free up more of the
surgeon’s time to operate. Additional benefits include reduced patient burden by
decreasing travel, financial and time requirements associated with clinic follow-up
appointments for patients and their caregivers.
Several studies have assessed the feasibility of conducting orthopaedic outpatient
assessments using telemedicine, using methods such as Skype, video and telephone
consultations8-13. For example, Haukipuro et al.12 randomized both new and review
orthopaedic patients to receive their examination either at their surgeon’s office, or via
videoconferencing at their general practitioners office, where the orthopaedic surgeon
guided the general practitioner throughout the examination. They found that the video
assessments were feasible, and patients were satisfied with this method of follow-up.
Although a video assessment may save the patient having to travel to see their
orthopaedic surgeon in person, there are still the same time requirements involved in the
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assessment for both patient and surgeon, in addition to time required from the general
practitioner as well as the use of expensive cameras, equipment, and monitors to conduct
the assessment.
With the rapid increase in internet accessibility, it seems that a more efficient method
would be to conduct the entire assessment electronically, including completion of
questionnaires using a web-based program, and online review of the radiographs by the
surgeon. For a web-based method of follow-up to be valid, we first needed to determine
whether or not patients responded similarly to electronic versions of the questionnaires
compared to responses provided on paper.
This led to the development of our three research questions: 1) Do patients respond
similarly to electronic and paper versions of quality of life questionnaires? 2) Is a webbased follow-up following total joint replacement surgery feasible, cost saving and
clinically effective compared to the usual method of in person follow-up? and 3) Are
patients satisfied with a web-based follow-up method?
The following chapters present the results from three separate studies designed to answer
each of our research questions. Each study is presented in manuscript form.
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Chapter 2

2

Patients respond similarly to paper and electronic
versions of the WOMAC and SF-12 following total joint
replacement

2.1 Introduction
Patient self-ratings of quality of life, general health, and functional status are often
considered one of the preferred methods of evaluating patient outcomes following total
joint replacement surgery.

The Western Ontario and McMaster Universities

Osteoarthritis Index (WOMAC) and Short-Form Health Survey (SF-12) are two
commonly used health outcome measures to evaluate patients undergoing total joint
replacement surgery.
Typically patients complete these questionnaires on paper and the data are then entered
by research staff into an electronic database at a later date. This method may, however,
increase the risk of errors including data tampering, translation errors, or misplacing the
paper form before it is entered into the electronic database. One solution is to have
patients complete the questionnaires directly online. Online data collection is becoming
increasingly popular in clinical health research. Other advantages of electronic data
collection include timed data entry, and the ability for patient’s to complete self-report
assessments outside of the clinic, prior to their appointment, to save time in clinic.
It is possible that patients may respond differently to electronic versions of questionnaires
compared to the traditional paper method, or that the location in which they complete the
questionnaire may affect their responses (home versus clinic). The purpose of this study
is to determine the agreement between responses on an electronic version and a paper
version of the WOMAC and the SF-12(v2) questionnaires in patients who have had a
total hip or total knee replacement.
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2.2 Methods
Potentially eligible patients were recruited at their regularly scheduled follow up visit at
the orthopaedic clinic, prior to their appointment with their surgeon. Consenting patients
were asked to complete both an electronic and paper version of a disease-specific and a
general health questionnaire. The order in which they completed the two versions of the
questionnaires was randomly assigned, with a one week interval between completing the
two versions. One week was chosen so that no true change was likely to occur in the
patient’s health status, but that a sufficient amount of time would have passed so that they
could not simply remember their previous responses1. Participants completed the first
version in the clinic following their consultation with the surgeon, and were asked to
complete the second version at home, the following week.
Participants who were randomized to the electronic version first completed the
questionnaires using a computer in the clinic during their consultation with their surgeon.
They were sent home with paper copies of the same questionnaires, were provided with a
pre-stamped return envelope, and were asked to complete the questionnaires in one week
and mail them to the study coordinator.

Patients received a reminder phone call to

complete their forms on the day the questionnaires were due.
Participants who were randomized to complete the paper versions first completed the
questionnaires in the clinic during their appointment with their surgeon. They were sent
home with instructions as to how to log onto and use the online database. Patients were
sent a reminder email one week later asking them to log on and complete the electronic
version of the questionnaires.

2.2.1

Eligibility Criteria

We included patients who had received either a primary total knee or total hip
replacement, and who were at least one year post-operative, and due for their normally
scheduled annual follow-up appointment.

We excluded patients who had had revision

surgery, patients with osteolysis, or those with previous complications, and identified
radiographic issues. We also excluded patients with no fixed address, those who would
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not be able to complete the questionnaires due to major psychiatric illness, cognitive
impairments, or those unable to speak or understand English.
Patients were randomized using a computer algorithm with permuted block sizes of two
and four, using a computer-generated randomization scheme. To facilitate the balance of
potential prognostic characteristics between groups, randomization was stratified by
surgeon.

2.2.2

Outcome Measures

Participants were required to complete both a paper and electronic version of the Western
Ontario and McMaster Universities Osteoarthritis index (WOMAC), and the Short-Form
Health Survey version 2(SF-12).
The WOMAC is a 24-item, disease-specific questionnaire, consisting of 24 questions,
divided into three domains: pain, stiffness, and difficulty with physical function. The
WOMAC is a valid, reliable instrument that is sensitive to change2-4. A change in score
of 9 to 12 points has been shown to be a clinically important difference among patients
with osteoarthritis4.
The SF-12 is a 12-item generic health instrument that evaluates eight domains including
restrictions or limitations on physical and social activities, normal activities and
responsibilities of daily living, pain, mental health and well-being, and perceptions of
health. The SF-12 is valid, reliable, and responsive in a wide variety of populations and
contexts including patients with orthopedic conditions5.
When patients completed their questionnaires for the second time, they also completed a
Global Rating of Change questionnaire to assess whether the patient perceived that there
had been a true change in their pain, ability to function, or symptoms related to their joint
replacement. Those patients who indicated that a change had occurred were excluded
from the analysis.
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2.2.3

Sample Size

To provide estimates of agreement between the electronic and paper versions of the data,
the appropriate calculation to determine sample size requirement is one that allows us to
estimate a parameter (test-retest reliability = 0.90) with a pre-specified level of precision
(0.10). Using sample size calculations for estimating a parameter6 we required a total of
56 participants (28 per group).

2.2.4

Statistical Analysis

Our first objective was to determine the validity of the electronic ratings. We assumed
that ratings provided on the paper versions of the questionnaires provided a gold standard
of patients’ quality of life, functional status, and general health and that, if valid, the
scores from the electronic versions would accurately predict the scores obtained on paper.
Our second objective was to measure the agreement between electronic and paper
versions of the questionnaires. We assumed that both modes were measuring the same
construct and would therefore have high agreement or reliability.
To assess the validity of the electronic ratings, we performed a linear regression to
determine the ability of patients’ electronic scores on the questionnaires to predict the
scores obtained on the paper versions. We then constructed scatterplots of the data with
95% prediction lines to explore the variability (between- and within-subject) and
agreement between the two ratings at the group and individual levels.
We compared overall mean scores using a paired t-test to determine whether there were
any significant systematic differences between the electronic and paper ratings. To
estimate the magnitude of the association between electronic and paper data, we
calculated an intraclass correlation coefficient (ICC) (two-way mixed model with
measures of consistency) for each instrument and its 95% confidence interval. We
considered ICC values greater than or equal to 0.75 as indicators of excellent agreement,
and values less than 0.75 as poor to moderate agreement7.
Finally, we calculated the standard error of measurement (S.E.M.) and its 95%
confidence intervals. The ICC provides information about the total variance (between and
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within-subject variability and random error), whereas the S.E.M. expresses individual
measurement error only, without the influence of variance among patients8.

2.3 Results
A total of 69 patients were screened for the study. Eight patients were not eligible (6 did
not have access to a computer, and 2 were non-English speaking). Of the 61 remaining
patients, 2 were withdrawn because they did not complete or return the second version of
their questionnaires, leaving 59 patients who completed the study. Six patients indicated
that their health status had changed on the Global Rating of Change Score, and were
therefore removed from the dataset, leaving 53 patients in the final analysis.
The mean age of study participants was 69 years (range, 50 to 90 years). Fifty-two
percent of patients had a primary total hip arthroplasty, while 48% had a primary total
knee arthroplasty.

Table 2.1 provides a detailed description of the demographic

characteristics of the study participants.
Table 2.1: Demographic Characteristics of Participants
Characteristic
Gender
Male
Female
Age (years)*
Joint Replaced
Hip
Knee
Employment Status
Retired
Employed Full
time
Employed Part
time
Disability
*Mean (standard deviation)

(N=53)
23 (43.4%)
30 (56.6%)
69.1 (10.3)
27 (50.9%)
26 (48.1%)
36 (67.9%)
9 (17.0%)
5(9.4%)
3 (5.7%)
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2.3.1

Validity

Ratings provided on the electronic versions of the questionnaires were a significant
predictor of ratings provided on paper across all questionnaires (p<0.001). Similarly,
Pearson’s correlation coefficients indicated excellent association between ratings
(WOMAC, r =0.93, SF-12 PCS, r =0.91, and SF-12 MCS, r =0.83). (Table 2.2).
Scatterplots of electronic versus paper ratings were also suggestive of high levels of
agreement (Figure 2.1). Residual analysis of the data verified that it was consistent with
the assumptions of linear regression (linearity, normality, and homoscedasticity).
Table 2.2: Predictive validity of using electronic questionnaires in place of paper
ratings
Questionnaire
WOMAC (Total)
SF-12 (PCS)
SF-12 (MCS)

Pearson's r
0.93
0.91
0.83

Coefficient (B)
0.88 (0.78 to 0.98), p<0.001
0.94 (0.81 to 1.00), p<0.001
0.80 (0.64 to 0.96), p<0.001

Abbreviations: WOMAC=Western Ontario and McMaster Universities Osteoarthritis Index, SF-12=ShortForm Health Survey, PCS=Physical Component Score, MCS=Mental Component Score

Figure 2.1 displays the scatterplots with 95% mean and individual prediction lines for the
WOMAC (an example of large between-subject variability) and the MCS component of
the SF-12 (an example of small between-subject variability). The SF-12 MCS scores of
patients in our study population fell within the middle part of the scale, indicating that
they (not surprisingly) do not represent the entire range of scores possible for the SF-12
among the general population. The WOMAC (disease specific questionnaire) shows a
larger between-subjects effect, representing a greater proportion of the possible scores
among an arthroplasty population, and therefore display greater between-subject
variability (Figure 2.1).
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Figure 2.1: Scatterplots with 95% Mean and Individual Prediction lines for the
WOMAC and the SF-12 Mental Component Score
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The mean difference between scores on the paper and electronic versions of the
WOMAC was small and non-significant (0.04, p=0.81); The SF-12 Physical and Mental
component score mean differences were also quite small, but the difference was
statistically significant due to the small between-subject variability (1.80, p=0.01, and
1.18, p=0.05, respectively) (Table 2.3).
Table 2.3: Mean Difference between electronic and paper versions of questionnaires
Questionnaire
WOMAC
Paper
Electronic
SF 12 PCS
Paper
Electronic
SF 12 MCS
Paper
Electronic

Mean Difference
(95% CI)

p-value

21.76 (19.7)
21.72 (20.60)

0.04 (-2.04 to 2.16)

0.81

42.70 (12.12)
44.50 (11.80)

1.80 (0.40 to 3.21)

0.01

51.44 (7.65)
50.27 (7.94)

1.18 (-0.02 to 2.37)

0.05

Mean (SD)

Abbreviations: WOMAC=Western Ontario and McMaster Universities Osteoarthritis Index, SF-12=Short-Form Health Survey,
PCS=Physical Component Score, MCS=Mental Component Score, SD=Standard Deviation, CI=Confidence Interval
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2.3.2

Reliability

The ICC values for both the WOMAC and the SF-12 were high, indicating excellent
agreement between the paper and electronic versions (WOMAC ICC=0.96, 95% CI 0.94
to 0.98), SF-12(PCS) ICC=0.95, 95% CI 0.92 to 0.97; SF-12(MCS) ICC=0.92, 95%CI
0.86 to 0.95). The standard error of measurement was small for all questionnaires,
suggesting a small degree of within subject error (Table 2.4).
Table 2.4: Agreement between paper and electronic versions
Questionnaire
WOMAC
SF-12 (PCS)
SF-12 (MCS)

ICC
0.96
0.95
0.92

95% CI
0.94 to 0.98
0.92 to 0.97
0.86 to 0.95

SEM
5.33
3.53
3.01

95% CI
4.47 to 6.59
2.95 to 4.39
2.52 to 3.74

Abbreviations: WOMAC=Western Ontario and McMaster Universities Osteoarthritis Index, SF-12=ShortForm Health Survey, PCS=Physical Component Score, MCS=Mental Component Score, ICC=Intraclass
Correlation Coefficient, CI= Confidence Interval, SEM=Standard error of measurement

2.4 Discussion
Electronic data collection offers many advantages over the traditional method of
collecting patient self-report outcomes on paper. We looked at the agreement between
responses on an electronic and a paper version of the WOMAC and the SF-12(v2)
questionnaires in patients who had a total hip or total knee replacement. Our results show
that patients respond similarly to electronic versions of the WOMAC and the SF-12 v2,
therefore validating the use of electronic data collection to evaluate outcomes following
surgery in a lower extremity arthroplasty population.
Our results are consistent with several other studies9-14 that have assessed agreement
between electronic and paper versions of many questionnaires across various patient
populations. To our knowledge this is the first randomized study to assess agreement
between electronic and paper versions of the WOMAC and SF-12 (v2) in both a total hip
and total knee arthroplasty population.

Other strengths include the methodological

design, the use of different types of self-assessment instruments (both disease-specific
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and generic), and a wide spectrum of patients included in our population (both hip and
knee replacement patients).
A limitation of this study may be the generalizability of the results to other patient
populations which also use the WOMAC and SF-12 questionnaires. Our results are
applicable only to total hip and total knee patients at least one year following surgery.
Moreover, two patients in the current study were withdrawn because they did not
complete or return the second version of their questionnaire suggesting there may be
difficulty obtaining complete data when questionnaires are completed outside of the
clinic.
Otherwise, we found that only six of the 69 patients screened (8%) declined to participate
due to lack of computer or internet access at home, therefore computer use in this
population was not considered to be a limitation. Other methods of electronic data
capture are also becoming popular for use in clinic situations, such as touch screen
computers and hand held devices, which may increase our ability to capture data online.
Future studies are needed to assess the agreement between these various methods of
electronic data collection.

2.5 Conclusion
Scores obtained on the electronic versions of the WOMAC and the SF-12 had excellent
agreement with the paper versions. Online data collection may be substituted for the
traditional paper method with no significant effect on the validity of the questionnaires.
Switching to online data collection could potentially reduce time required by research
staff, reduce the chance of error in data entry, and provide greater security and protection
against loss of data.
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Chapter 3

3

Feasibility, Clinical Effectiveness and Costs Associated
with a Web-Based Joint Replacement Follow-Up
Assessment
3.1

Introduction

Arthritis is one of the most common chronic conditions, and is a leading cause of pain,
physical disability and use of health care services1-6. Total joint replacement surgery is an
effective procedure to alleviate pain and improve function for patients with advanced
osteoarthritis. The incidence of major medical complications and death following total
joint arthroplasty is low, with the majority of complications occurring in the first year
post-operative7. Complications can occur both early (thromboembolic events, infection,
stiffness, instability) and late (infection, wear, implant loosening and failure).

It is

generally common practice to monitor patient outcomes and the performance of the
implant through an annual follow-up visit. Because of the low rate of post-operative
complications, the majority of follow-up visits are uneventful with no change in clinical
management.
The increasing demand for arthroplasty has resulted in longer wait times. For example in
Canada, the mean wait time in 2006-2007 for total hip arthroplasty was 182 days, and the
mean wait time for knee arthroplasty surgery was 237 days8. Thus, there is great interest
from policy makers, clinicians and patient advocate groups to explore opportunities to
reduce wait times.
Routine follow-up appointments are a time consuming process for all involved, including
patients, often their families or caregivers who accompany them to visits, as well as the
surgeon, clinic and research staff. The technology and resources now exist to enable
assessment to take place without the patient physically coming to see the surgeon. This
alternative method of conducting patient follow up assessments could significantly
reduce wait times in orthopaedic clinics, allowing more time for surgeons to see new
patients, as well as to free up more of the surgeon’s time to operate. A web-based
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approach to follow-up could also potentially reduce patient burden by decreasing travel
distances, as well as financial and time requirements of patients and their caregivers.
A small pilot study conducted at our institution9 found that an electronic follow-up was
less costly and time consuming for patients compared to the usual in-person clinic
follow-up. The purpose of this study was to assess the feasibility, costs, and clinical
effectiveness of a web-based follow-up compared to the usual method of in-person
annual follow-ups at the clinic, following total hip or knee replacement surgery.

Patients and Methods

3.2

This was a single-centre, randomized controlled trial with five surgeons participating in
recruitment.

A consecutive sample of elective primary total hip and total knee

replacement patients, who were at least 12 months post-operative were recruited from the
London Health Sciences Centre, University Hospital. Patients were randomized into one
of two groups. Group 1 completed a web-based follow-up assessment and Group 2
completed the current standard in-person follow-up.

3.2.1

Group 1 – Web-based Follow-up

Group 1 participants underwent a web-based follow-up in place of their usual in-person
follow-up visit at the orthopaedic clinic. The web-based follow-up included having xrays taken at a web-enabled radiology facility nearest to the patient’s home. Local
patients had their x-ray done at University Hospital. If the patient did not live in London,
we arranged for their x-rays to be taken at an imaging centre nearest to the patient’s home
that was connected to the online Picture Archiving and Communication System (PACS)
or ONEView, which allowed the surgeon to review the patient’s x-ray online.
Patients were also asked to complete several patient-reported quality of life and function
questionnaires, (normally completed on paper at the clinic), using an online database
system. Database generated automatic email reminders were sent to the patient one week
prior to their online appointment date. Patients were emailed the website, a unique
username and password and instructions for completing the online questionnaires.
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Each patient also completed a short history questionnaire online that contained two
questions: 1) Do you have any pain or symptoms in your replaced joint? and, 2) Do you
have any problems in their other hip or knee? These two questions were identified by the
surgeon investigators as being of primary importance in providing optimum care for their
patients.
After the patient completed the online questionnaires and the x-ray, a database-generated
automatic alert was emailed to the surgeon requesting him to review the images and
responses to the history questions. If the surgeon saw anything of concern on the x-rays,
an appointment was booked for the patient to see the surgeon in clinic. If the patient
responded ‘yes’ to either of the two history questions, then an appointment was requested
even if the x-rays were unremarkable. The surgeon indicated when they would like to see
the patient back in clinic (either immediately, within one month, within six months, or in
one year) depending on the perceived urgency of the problem. If the patient was having
no pain or symptoms (i.e. responded ‘no’ to both history questions) and there were no
problems noted on the radiographs, the patient was scheduled for their next annual
follow-up visit at the clinic in one year.
Once the surgeon had indicated when they would like to see the patient back in clinic, an
automatic email was sent to the surgeon’s administrative assistant asking her to book the
appointment time within the specified timeframe. An email was also sent to the patient
indicating when the surgeon would like to see them, and notifying them that his
administrative assistant would be in contact with them to book this appointment (Figure
3.1).
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Figure 3.1: Web-based Assessment Process

3.2.2

Group 2 – Usual care, In-Clinic Follow-up Assessment

Patients randomized to the usual care group had their follow-up appointment in-person at
the orthopaedic clinic at London Health Sciences Centre, University Hospital. Prior to
their appointment, patients had their x-rays taken at the hospital, as per usual protocol.
Patients completed the same series of questionnaires as the web-based group but they
were completed on paper, prior to their appointment.

3.2.3

Eligibility Criteria

We included all patients who had received a primary total knee or total hip replacement
that were at least 12 months post-operative, and approaching their annual follow-up visit
with their surgeon.

We excluded patients who had revision surgery, patients with
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osteolysis, or previous complications and identified radiographic issues.

We also

excluded patients with no fixed address, those who would not be able to complete the
questionnaires due to major psychiatric illness, cognitive impairments, or those unable to
speak or understand English. If patients indicated that they did not have a computer or
internet access, we encouraged them to have a friend or family member assist them, or to
use a local library or internet café to complete their online assessment.

3.2.4

Randomization

Patients were randomly allocated to either the web-based or usual care group using a
computer-generated randomization scheme. To facilitate the balance of potential
prognostic characteristics between groups, randomization was stratified by the time from
surgery (one to five years versus five years or greater) and the distance each patient
travels to the clinic (greater than 100 kilometers versus less than 100 kilometers).

3.2.5

Outcome Measures

All patients completed the Western Ontario and McMaster Universities Osteoarthritis
index (WOMAC), Harris Hip Score (if THA), SF-12 v2, EQ-5D, and a cost
questionnaire, which included travel distances, costs, total time spent in x-ray, time spent
in clinic and time taken off paid employment to attend the appointment.
The WOMAC is a 24-item, disease-specific questionnaire. The index consists of 24
questions, divided into three domains: pain, stiffness, and difficulty with physical
function. Individual questions are assigned a score between 0 points (no pain, stiffness,
or difficulty with physical functions) and 4 points (extreme pain, stiffness, or difficulty
with physical functions). Domains are equally weighted and reported as sums, with a
higher number indicating a greater burden of OA. The WOMAC is extensively used and
has been shown to be a valid, reliable instrument that is sensitive to change10-12.
The Medical Outcomes Study 12-Item Short Form Health Survey (SF-12v2)13 is a 12item generic general health instrument that evaluates eight domains including restrictions
or limitations on physical and social activities, normal activities and responsibilities of
daily living, pain, mental health and well-being, and perceptions of health. The SF-12
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correlates highly with the SF-3614-16, and has been shown to be valid, reliable, and
responsive in a wide variety of populations and contexts including patients with
arthritis17.
The EQ-5D index is a 5 item standardized generic measure of health-related quality of
life that includes domains of mobility, self-care, usual activities, pain and discomfort and
anxiety and depression. Each item is scored using a 3 point response scale and each
combination of response choices describes a health state (243 unique health states). Each
health state can be converted to a utility value from 0 (worst) to 1.0 (best) using a scoring
formula. The EQ-5D index and VAS have demonstrated good test retest reliability18, 19
and good cross-sectional construct validity in patients with arthritis18-20.
We asked patients in the web-based group to record the total distance travelled to their xray appointment. If they did not have a computer or internet access in their home, we
recorded the distance travelled to the location where they completed their online forms.
Patients in the usual care group reported the distance travelled to University Hospital for
their x-ray and clinic visit. We also asked patients to report all costs associated with the
follow up appointment including transportation costs (gas, parking fees) and
accommodation costs, if any. We recorded the total time required to complete the follow
up assessment for both groups, including time spent completing the online forms, wait
time in x-ray, and total time spent at the orthopaedic clinic from the time the patient
checked in until check out.
We also recorded the results of the online follow-up when patients in the web-based
group returned for their next clinic visit. For those that were seen back in clinic early,
either as a result of their x-ray or patient history, the surgeon noted whether they felt
there was an actual problem that the patient needed to be seen in the clinic to address.
Web-based patients who did not report any problems were seen back in the clinic one
year after their online follow-up. At this review appointment, the surgeon noted whether
or not they felt that using the web-based system caused them to miss an issue with the
patient.
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3.2.6

Sample Size

We recruited all eligible patients due for their annual follow-up visit following a total hip
or total knee arthroplasty between March 2010 and March 2011.

3.2.7

Statistical Analysis

We used descriptive statistics to summarize the costs and time required for each type of
follow-up appointment.

We compared the costs between the two groups using an

independent sample student t-test (for normally distributed data), or the Mann-Whitney U
test (for non-normal data), where we considered results to be significant at p<0.05.
We also compared scores on the health-related quality of life questionnaires (WOMAC,
EQ-5D, SF-12) between the two groups using an independent sample student t-test.
To determine the effectiveness of the web-based follow-up assessment, we report the
frequency of: 1) patients who indicated they were having problems or pain, 2) patients
who had an identified radiographic issue, detected by the surgeon, 3) patients who the
surgeon felt actually had a significant issue that needed to be seen in clinic to address,
and 4) patients who the surgeon felt an issue was missed by using the web-based followup.

3.3

Results

There were 427 eligible patients contacted for the study during the recruitment period.
Of these 256 agreed to participate. The most common reasons for non-participation
included: no computer/internet access (23%), having problems or pain they wanted to
discuss with their surgeon (9.2 %), and a preference to see the surgeon in person (12.5
%). A total of 229 (89.4%) patients (118 Web, 111 Usual) completed the study (Figure
3.2). The two groups were similar in age, time from surgery, distance travelled, and joint
replaced. Demographic characteristics of the study participants and non-participants are
listed in Table 3.1.
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Figure 3.2: Flow of patients through trial
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Table 3.1: Demographic characteristics of participants and non-participants

Characteristic
Gender
Female
Age (years)*
Joint Replaced
Hip
Knee
Time Post-operative (years)*
Distance from UH (km)*
Womac Total Score*

Web-based
(n=118)

Usual Care
(n=111)

NonParticipants**
(n=171)

p-value

66 (55.5%)
68.8 (10.0)

61 (56.0%)
66.4 (11.5)

102 (59.6%)
73.9 (12.8)

0.42
<0.01

52 (44.1%)
68 (57.6%)
5.0 (3.4)
101.3 (119.6)
82.0 (16.3)

53 (48.2%)
58 (52.7%)
5.0 (3.2)
102.1 (173.3)
81.6 (19.1)

80 (46.8%)
93 (54.4%)
5.7 (4.1)
91.0 (146.3)

0.53
0.47
<0.01
0.53

*Mean (standard deviation)
** Includes those who were eligible for the study but declined to participate

3.3.1

Clinical Effectiveness of Web-Based Follow-Up

There were no significant differences in any of the quality of life outcome scores between
the two groups (WOMAC, SF-12, Harris Hip Score, EQ-5D) (Table 3.2).
Table 3.2: Quality of Life Scores
Mean (SD)*

WOMAC
SF-12 (PCS)
SF-12 (MCS)
EQ-5D

Web-based (n=118)
82.0 (16.3)
43.5 (11.1)
54.4 (9.5)

Usual Care (n=111)
81.6 (19.1)
41.7 (11.9)
53.3 (10.2)

0.84 (0.15)

0.84 (0.14)

Mean Difference
(95% C.I.)
0.38 (-4.3 to 5.1)
1.8 (-1.3 to 4.8)
1.1 (-1.5 to 3.7)
0.0 (-0.04 to 0.04)

p-value
0.87
0.25
0.41
0.97

*Mean (standard deviation)
Abbreviations: WOMAC=Western Ontario and McMaster Universities Osteoarthritis Index, SF-12=Short-Form Health
Survey, PCS=Physical Component Score, MCS=Mental Component Score.

A total of 120 patients completed the web-based follow-up with a mean age of 68.9
years. Twenty-five patients reported that they were having pain or problems in either
their replaced joint or in their other hip or knee. Of these patients there were 16 who the
surgeon also wanted to see based on their x-ray. All 25 patients were brought in to have
an in-person consultation with their surgeon. Eight (32%) were considered to have a
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significant issue that needed to be seen in clinic to address. These issues included: pain
in the operative joint (3 patients), and osteoarthritis in the contralateral joint (5 patients).
Two of these patients were given a steroid injection, three were booked for a joint
replacement of the contralateral side, and the remaining were asked to return again in
three months for review.
Of the 95 patients who had no issues at the time of their web-based follow-up, 83 have
been seen back in clinic for a follow-up. Of those who did not return to clinic, three
patients are hospitalized with other health issues and were unable to return, two are
deceased, and the remaining seven patients have verbally indicated that they are having
no issues and do not wish to come back. Of the patients who did return for review
(approximately one year after the web-based assessment), there were none who the
surgeon felt had problems or issues that were missed by using the web-based system.

3.3.2

Costs

The median distance travelled by patients in the web-based group was 13.5 kilometers.
This included travel to the hospital or imaging centre where they had their x-ray
appointment and travel to a location with a computer and internet access, if necessary.
For the usual care group, the median distance travelled to University Hospital for their xray and follow-up appointment was 34 kilometers.
The average costs associated with the appointment for patients who completed the webbased follow-up was $5.50, compared to $19.00 for those in the usual care group
(p<0.01). Costs reported include gas, parking, taxi and public transportation fees.
The median total time spent completing the appointment for the web-based group was
90.5 minutes (including online form completion (30 min), x-ray appointment(40 min) and
travel (10 min)) compared to 152.1 minutes for those who were in the usual care group
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(including travel time (30 min), x-ray (45 min) and clinic appointments(60 min)) (p <
0.01).
The median amount of time that caregivers of patients in the web-based group spent
assisting the patient with their follow-up was 30 minutes, whereas the median time
assisting patients in the usual care group was 105 minutes (p<0.01). (Table 3)
Table 3.3: Costs Associated with Follow-Up Assessment

Web-Based
(n=118)

Usual Care
(n=111)

p-value

Travel Distance (km)

13.5 (1-600)

34 (2-1500)

<0.01

Travel Costs (CAN $)

5.50 (0.00 to 63.50)

19.00 (8.00 to 60.00)

<0.01

90.50 (25-500)

152.1 (40-900)

<0.01

30 (1-120)

105 (60-480)

<0.01

Time to complete (min)
Caregiver Assistance (min)
*data are reported as median and range

3.4

Discussion

The continually rising incidence of osteoarthritis has led to an increased demand for total
joint arthroplasty, resulting in longer wait times for surgery and overcrowded clinics with
both new and post-operative review patients. Routine follow-up appointments are a time
consuming and costly process for all involved. The results of this study show that a webbased follow-up assessment is feasible, clinically effective and represents a cost-saving
alternative for monitoring the progress and outcomes of total hip and total knee
replacement patients.
Only 23% of the eligible patients approached for the study declined to participate due to
lack of computer or internet access. The average age of the patients in our study was 68
years, which is similar to the typical arthroplasty patient in Canada8. The mean age
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however of those patients who refused participation was 74 years, suggesting that
computer access may be age-related. Although age may be a barrier to web-based
follow-up assessment for this older patient group, our results show that the majority of
patients did in fact have computer access and felt comfortable enough using this
technology to complete a follow-up. With the rapidly growing use of technology, and the
new generation of patients who will be needing joint replacement surgery, we feel that a
web-based assessment program will be applicable to an even greater proportion of
arthroplasty patients in the near future.
Of the 41 eligible patients who declined to participate because they were having
problems or pain, there were 11 who actually had an identified problem noted at their
clinic visit that required further treatment or follow-up. Similarly, of the non-consenting
patients who indicated that they preferred to see the surgeon in person, just four had an
issue that needed to be addressed in person, suggesting that the rest of these patients
could have been more efficiently assessed using the web-based method.
Our results show that there were significant time and cost savings to patients in the webbased group compared to patients who appeared in-person for their assessment. Patients
who completed the web-based follow-up assessment had fewer costs associated with their
appointment, and significantly reduced travel time and distance. The web-based follow
up also required a shorter amount of time to complete, and involved less caregiver time
and assistance.
Surgeon time is also greatly reduced with the web-based follow-up method. Each webbased patient assessment took the surgeon approximately five minutes to complete
(including review of x-ray and completion of online forms), whereas previous results
have shown that the average length of time for an in-person assessment at the clinic is 35
minutes (including review by a nurse practitioner, the resident or fellow, and the
consultant surgeon)9.
Notably, there were no problems with missing data by patients who completed the
questionnaires online. The database we used was programmed to instantly alert the
patient and the research assistant when a form was incomplete. Previous research in our

30

clinic has shown that paper completion of forms results in a number of missing values9.
For the current study, the research assistant was with the patient in clinic as they
completed their paper forms, which is not our usual practice, and therefore notified the
patient if there were any questions missed. In a typical clinic situation, patients complete
these forms on their own in the waiting room prior to their appointment, and the data is
entered at a later date, therefore no one is monitoring the completeness of data or charged
with asking the patient to complete missed questions.

Thus, online completion of

questionnaires could help reduce the proportion of missing data, and therefore improve
the quality of registry data. We have also previously shown that scores obtained on the
electronic versions of the WOMAC and the SF-12 had excellent agreement with the
paper versions21.
Perhaps most important is the fact that there was not a single patient for whom the
surgeon felt that the web-based system caused them to miss an issue that would have
been detected had the patient been seen in clinic. This implies that that the web-based
assessment is a clinically effective means of tracking patient progress and outcomes
following total hip or total knee replacement surgery. Further, the web-based program
was sufficiently sensitive to detect complications, as the eight patients who did have a
clinically significant issue that required further treatment were all appropriately brought
back early as a result of their web-based follow-up assessment.
The use of telemedicine is becoming more widespread across numerous health care
fields.

There are several studies that have demonstrated the feasibility of using

telemedicine in orthopaedics

9,

22-27

, including video conferencing, telephone

consultations, and Skype to conduct outpatient assessments. Results of these studies also
show beneficial effects, including direct time and cost savings to patients; however the
use of videoconferencing to conduct a patient follow-up assessment requires expensive
equipment, and still requires the same amount of time for both surgeon and patient to
conduct the review.
Wood et al.9 previously demonstrated that an electronic follow-up was feasible among 40
total hip and knee arthroplasty patients who completed both an electronic follow-up and
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the usual clinic follow-up four weeks apart. They report direct time and cost savings of
using the electronic follow-up method. Based on the encouraging results of their small
pilot study, our current trial was designed to further investigate the financial impact,
safety and clinical effectiveness of electronic follow-ups on a larger scale. To our
knowledge, this is the first large randomized trial comparing a web-based follow-up
assessment to in person consultations, in an orthopaedic population.
Further strengths of this study include the methodological design and large sample size,
as well as the customized development of a web-based system, programmed specifically
to facilitate the web-based follow-up process. Since our study involved patients who
underwent a hip or knee replacement who were at least 12 months post-operative, further
study is needed to determine whether the web-based follow-up method is effective for
other types of consultation or if it is applicable to other patient populations.
A limitation of any web-based follow-up is that it does not allow for objective outcome
measurements by the surgeon (e.g. Harris Hip Score and Knee Society Score). We used a
patient-report version of the Harris Hip score, which has been shown to have high
agreement with the original objective version28, however there was no patient-reported
version of the Knee Society Score available at the time of this study, therefore this
outcome measure was not completed for total knee patients in the web-based group.
Although patient follow-ups after total joint arthroplasty are important for evaluating
patient outcome and to monitor the performance of the implant and bearing, the majority
of these visits are routine with no changes in clinical management. The ability to see new
patients in place of follow-up patients, who can be effectively assessed electronically, can
redirect limited outpatient resources to those patients awaiting first consultation, and
therefore reduce overall wait times. Web-based follow up assessments reduce patient and
caregiver burden by decreasing travel distances, and reduce financial and time
requirements of attending annual follow-up appointments in-person.
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3.5

Conclusions

Web-based follow-up assessment is a feasible and clinically effective means of tracking
patient progress and outcomes following total hip or total knee replacement surgery.
Moreover, web-based assessment significantly decreases costs to patients and time
requirements associated with their annual follow-up appointments and significantly
reduces the amount of time required by the surgeon to complete the assessment.

3.6
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Chapter 4

4

Patient Experiences and Satisfaction with a Web-Based
Follow-Up Assessment following Total Joint
Replacement Surgery
4.1

Introduction

Osteoarthritis is one of the most prevalent chronic disorders in Canada, and is a leading
cause of pain, physical disability, and health care utilization1. Total joint replacement is a
highly effective treatment option for arthritis. There were 62,196 hospitalizations for
total hip and total knee replacements performed in Canada in 2006-20071.
The rate of post-operative complications following total joint replacement is low however
annual patient review is important for evaluating patient outcomes. A web-based method
of conducting patient follow-up assessments could significantly decrease wait times in
orthopaedic clinics, for both new patients waiting for their first consultation with the
surgeon, as well as the patients undergoing their annual visits. A more efficient process,
with a shift in resources, could also potentially lead to decreased wait times for surgery.
This approach could also potentially reduce patient and caregiver burden by decreasing
travel, financial and time requirements involved with annual clinic follow-up visits.
We previously conducted a randomized controlled trial to investigate the costs and
feasibility of a web-based follow-up assessment following total joint replacement
surgery2.

The purpose of the current study was to gain feedback from patients who

completed the web-based follow-up and to determine patient satisfaction and preference
of follow-up method.

37

Methods

4.2
4.2.1

Randomized Controlled Trial

We randomized a consecutive sample of primary total hip and total knee replacement
patients who were at least 12 months post-operative into one of two groups. Group 1
participants completed a web-based follow up assessment and Group 2 participants came
to the orthopaedic clinic at University Hospital for their follow up appointment as per the
usual protocol.
All participants completed a Satisfaction Questionnaire at the time of their follow-up visit
for the study (either usual care or web-based). We asked them to rate their satisfaction
level with the care they received at the follow-up visit, and specifically to consider
whether they felt that the visit was sufficient to monitor their progress and identify any
issues or complications.

Patients also reported their satisfaction with the overall

assessment process, in which we asked them to consider all aspects involved with
completing the follow-up appointment, such as travel, time off work, wait time in x-ray,
wait time at the clinic, or using the online database.
Patients who were in the web-based group also completed a second satisfaction
questionnaire at their next annual follow-up visit at the clinic (approximately one year
after their web-based follow-up). If not completely satisfied we asked the patient to
specify which aspects of the web-based follow-up led to their dissatisfaction.

The

patients also indicated which method of follow-up (web-based or in person) they
preferred and the factors that contributed to that choice.

4.2.2

Focus Group Session

Patients who had completed the web-based follow-up in the randomized trial were
contacted by the research assistant to determine if they were interested in sharing their
experiences during a focus group session. If interested, the patient was sent a Letter of
Information explaining the study and its purpose. The letter was followed up with a
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phone call from the research assistant to arrange a date, time and location for the focus
group session.
Consenting patients were organized into homogenous groups., divided based on the
distance the patient travels to University Hospital (greater than 100 kilometers or less
than 100km), and the patient’s age (greater than 70 years, or less than 70 years of age).
Each group of participants took part in a separately run focus group session, although the
structure and content addressed was identical for each group. Each session lasted for
approximately 60 minutes.

The focus group sessions were videotaped and transcribed

verbatim following the meeting.
We began each session with an opening question where participants introduced
themselves and shared which joint was replaced and when their surgery took place. Each
participant was then asked to share their experience with their follow-up appointment and
provide feedback regarding aspects they liked or disliked about the procedure, according
to a list of structured questions posed by the moderator. As each participant within the
group shared their ideas, the session moderator recorded the contributions on a flip chart.
At the end of the session, participants were encouraged to ask any questions, share any
agreements or disagreements with the points listed on the flip chart or bring up any
further points they wished to discuss. The moderator provided a summary of the main
ideas generated and gave participants the opportunity to clarify or add anything that they
felt was missed.

4.2.3

Statistical Analysis

We used descriptive statistics to summarize the results from the satisfaction and
preference questionnaires. We compared satisfaction levels between the two groups
using Pearson’s chi-square test.
We used a mixed methods approach to analyze the focus group data. Mixed methods
research is defined as the practice of collecting, analyzing, and combining qualitative and
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quantitative data within a single cohesive study for the purpose of gaining a better
understanding of a specific research problem3
The focus group data was transcribed verbatim, and then coded using the classical
content analysis method using a concurrent strategy3. This included assigning a code to
groups of similar responses, and then placing each code into a category. Transcripts were
independently coded by two of the researchers (JM and AR). Disagreements in coding
and categorization were discussed until consensus was reached. We report the frequency
of each code across all categories.

4.3

Results

A total of 229 participants completed in the study (111 usual care group, 118 web-based
group). The mean age of participants was 68.5 years. Fifteen patients from the webbased group participated in the focus group sessions, and were divided into three separate
groups: 1) less than 70 years of age and less than 100 kilometer travel distance, 2) greater
than 70 years and less than 100 kilometers, and 3) less than 70 years, greater than 100
kilometer travel distance. We did not have a sufficient number of consenting patients to
form the greater than 70 years, greater than 100 kilometer group. Table 4.1 provides the
demographic characteristics of all study participants.
Table 4.1: Demographic Characteristics of Participants

Characteristic
Gender
Female
Age (years)*
Joint Replaced
Hip
Knee
Time Post-operative (years)*
Distance from UH (km)*
*Mean (standard deviation)

Web-based
(n=118)

Usual Care
(n=111)

Focus Group
(n=15)

66 (55.5%)
68.8 (10.0)

61 (56.0%)
66.4 (11.5)

10 (66.7%)
69.4 (4.7)

52 (44.1%)
68 (57.6%)
5.0 (3.4)
101.3 (119.6)

53 (48.2%)
58 (52.7%)
5.0 (3.2)
102.1 (173.3)

7 (46.7%)
9 (60.0%)
5.3 (3.4)
67.7 (69.8)
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4.3.1

Satisfaction

Results of the satisfaction questionnaire that was completed at the time of follow-up
show that 102 patients (91.9%) in the usual care group were either extremely or very
satisfied with the care they received from their surgeon, while 88 (73.9%) of patients who
were in the web-based group were either extremely or very satisfied with their care
(p<0.01). Ninety patients (81.1%) in the usual care group were either extremely or very
satisfied with the follow-up process, and similarly 90 patients (76.3%) who were in the
web-based group were either extremely or very satisfied with the online follow-up
process (p<0.01) (Table 4.2).
Table 4.2: Satisfaction with Follow-Up
Satisfaction with Care from Surgeon
Satisfaction Level
Extremely Satisfied
Very Satisfied
Somewhat Satisfied
Neither Satisfied nor Dissatisfied
Somewhat Dissatisfied
Very Dissatisfied
*p-value <0.01

Web Group
(n=118)
35 (29.4%)
53 (44.5%)
18 (15.1%)
7 (5.9%)
5 (4.2%)
1 (0.8%)

Usual Group
(n=111)
63 (56.8%)
39 (35.1%)
7 (6.3%)
0 (0.0%)
2 (1.8%)
0 (0.0%)

Web Group
(n=118)
31 (26.1%)
59 (49.6%)
17 (14.3%)
6 (5.0%)
5 (4.2%)
1 (0.8%)

Usual Group
(n=111)
53 (47.7%)
37 (33.3%)
11 (9.9%)
0 (0.0%)
10 (9.0%)
0 (0.0%)

Satisfaction with follow-up procedures
Satisfaction Level
Extremely Satisfied
Very Satisfied
Somewhat Satisfied
Neither Satisfied nor Dissatisfied
Somewhat Dissatisfied
Very Dissatisfied
*p-value <0.01

Ninety-three patients from the web-based group have completed the satisfaction
questionnaire at the one year follow-up visit. The majority indicated that they were
satisfied with the web-based follow-up (29% extremely satisfied, 37% very satisfied,
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20% somewhat satisfied). Reasons for dissatisfaction included: length of time it took to
receive results of follow-up, difficulty using the online database, inability to ask
questions and receive immediate feedback, and ability to see their x-ray in person at their
appointment (Table 4.3).
Table 4.3: Satisfaction with Web-based Follow-up
Extremely Satisfied
Very Satisfied
Somewhat Satisfied
Neither Satisfied nor Dissatisfied
Somewhat Dissatisfied
Very Dissatisfied

4.3.2

Web Group (n=118)
27 (29.0%)
34 (36.6%)
19 (20.4%)
5 (5.4%)
6 (6.5%)
2 (2.2%)

Preference

Forty-one patients (44.1%) preferred the web-based method, whereas thirty-six patients
(38.7%) preferred the usual clinic follow-up, and sixteen (17.2%) had no preference. The
main reasons patients preferred the web-based follow-up were: decreased travel (40%),
no wait times (44%), ability to have x-rays in home town (33%), and ability to complete
follow-up from home (29%). For patients who prefer the usual method of follow-up
assessment at the clinic, the main reason was that they prefer to see the surgeon in person
(43%), and preferred to have their x-rays done at University Hospital (28%).
There were no significant differences in age, distance travelled to the clinic or length of
time post-operative between those who preferred the web-based follow-up versus those
who prefer the usual in-person method of follow-up assessment (Table 4.4).
Table 4.4: Preference of Follow-up Method

Age (years)*
Distance (km)**
Time Post-operative
(years)**
*mean and standard deviation
**median and range

Web-Based
(n=27)
69.0 (9.0)
22.2 (37.7)
4.8 (3.3)

Preference
Usual
(n=34)
67.9 (9.1)
18.7 (19.0)
5.5 (3.4)

p-value
0.83
0.20
0.32

No preference
(n=19)
67.6 (9.2)
21.7 (36.3)
3.7 (3.4)
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4.3.3

Focus Groups

Analysis of the focus group data revealed five main categories: 1) Follow-up Procedures,
2) Ability to ask questions, 3) Time, 4) Travel, and 5) Computer use. Table 5 displays all
categories, with the frequency of each code within a category.
Table 4.5: Focus Group Results
Category 1: FOLLOW UP PROCEDURES
Usual
Prefer to see surgeon/personal contact
Prefer to see surgeon over resident/fellow
Ability to see x-ray at follow-up
Length of review/actual time with surgeon
Worry will 'lose place in system'
Knowing next appointment date
Clinic environment - too crowded
Category 2: ABILITY TO ASK QUESTIONS
Content of questions
Context of questions
Ability to ask questions
Ability to leave a comment

Category 4: TRAVEL
Travel distance
Travel time
Costs of travel
Stress of driving

Frequency

5
2
2
4
5
3
2
10
1
15
15

7
7
6
3

Frequency

Web
Quality of x-rays at other hospitals?
Convenience of completing at home
Response time - too long
Reassurance everything was received
Knowing when you will receive response

Category 3: TIME
Less X-ray wait time
No clinic wait time
X-ray in home town
Need assistance to complete
Time saving
Long time to complete online forms
Category 5: COMPUTER USE
Difficulty/issues with database
Not "computer literate"
Learning curve
Worry will lose answers
Email communication

1
6
13
2
2

6
5
3
2
5
2
F

11
1
1
1
2

Category 1: Follow-up procedures
Participants liked the fact that with the usual method of follow-up, their x-ray was taken
at the same time as their appointment with the surgeon, so they were able to get
everything completed at the same time. They also liked the ability to actually see their xray, which was not possible with the web-based follow-up. Patients explained that this
gave them reassurance that everything was okay at the time of follow-up. They also
described frustrations with the long wait times, both in the clinic and in the radiology
department, while their actual appointment time typically only lasted 5 minutes. Some
participants felt like they were being ‘brushed off’ and the surgeon “only cared about
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their x-ray anyway”. Others explained that they would not mind the wait involved with
the appointment if they were actually able to see the surgeon, but often they only saw a
resident or fellow. Two participants shared that they were concerned that they might lose
their place in the system if they did not go to their appointment, and worried they would
need to go through the referral procedure again if a problem were to arise.
The main concern with the online follow-up procedure was getting feedback and results
of the follow-up in a timely manner. Specifically, patients felt they would like to know
the exact time that they would receive the results rather than waiting and checking their
email every day, not knowing when the results would come through.

Many also

commented that they did not receive a phone call from the administrative assistant to
book their next clinic appointment, as they were told would happen in the follow-up
email they received.
Category 2: Questions/comments
Every single one of the focus group participants expressed a desire to have the ability to
ask questions or leave comments when using the web-based system. They stated that
they would like a way to directly ask a question and receive immediate feedback, as is
possible with the in person, clinic follow-up appointments.
Category 3: Time
Patients described frustrations with the time involved with usual clinic follow-up
appointments, including travel time, wait time in the radiology department, and wait time
in the orthopaedic clinic. Many felt it was a “waste of a day” with the majority of their
time spent in the waiting rooms while their actual appointment time typically only lasted
5 minutes. They enjoyed the time savings that came with the web-based follow-up.
Although some patients explained that it took them a long time to complete the forms
online, it was still less time than what is usually involved with the clinic follow-up and
they had the convenience of completing the questionnaires in their own home and at
whatever time of day they wished.
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Category 4: Travel
Several participants explained that travel time to the clinic for appointments was
burdensome, and therefore enjoyed the benefit of decreased travel by using the webbased follow-up method. They also described the inconvenience of having to travel in
the winter, and the stress involved if the weather was inclement. Money issues were also
discussed, including the costs of parking and gas associated with coming to the hospital
for their follow-up visit.
Category 5: Computer Use
Eleven of the focus group participants discussed difficulties with the online system, either
signing on to the database, or difficulty completing the online forms. They required
assistance from either the research assistant or a family member.

Many of them

explained that they are not regular computer users, and felt that they were not “computer
literate”, however they felt they were more comfortable and confident using the database
when they were asked to sign on the next time to complete follow-up forms.
Preference
Ten of the focus group participants (67%) stated that they prefer the online follow-up, as
long as they were having no problems, and knew that they had the ability to call and book
an appointment with the surgeon if any issues arose. Only one patient stated that he
preferred the usual method of follow-up. Four patients did not state a preference during
the focus group session.

4.4

Discussion

We have previously demonstrated that a web-based follow-up assessment is a feasible
and clinically effective means of tracking patient progress and outcomes following total
hip or total knee replacement surgery, with significant cost and time savings to patients 2.
The purpose of this study was to determine patient satisfaction with the web-based
follow-up method. Results from both the quantitative satisfaction questionnaire, and the
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qualitative focus group data suggest that overall patients are satisfied with the web-based
follow-up assessment.
A common motivation for using a mixed methods design is to help broaden the
dimensions and scope of the research, allowing for a more detailed explanation of the
subject being investigated and the development of a more complete picture of the results3.
The results from our satisfaction surveys were similar to the feedback provided during
the focus group sessions, however the focus groups allowed us to gain a more in depth
view of patient’s feelings towards the web-based follow-up method, and provided us with
more detail than we were able to obtain from the satisfaction questionnaires alone.
The most common complaint from patients was the amount of time that it took to receive
the results of their web-based follow-up and in some cases that the surgeon’s office never
called to book their next clinic appointment, as they were told in the follow-up email that
was sent to them after completion of their web-based appointment. The time taken for
the surgeon to review a patient x-ray and online data varied. Since this was a major
concern of the patients, if this program were to be implemented in the future a more
standardized method of reviewing web-based patients would need to be put in place.
This may involve the surgeon setting aside specific online clinic time to review the webbased patients so that we are able to give patients a more definitive timeline to receive
their results.

It is also important for the administrative assistant to set aside time to

follow-up with the web-based patients as well. Typically patients are given their next
annual follow-up appointment by the orthopaedic clinic receptionist when they checkout,
therefore booking appointments for web-based patients was seen as an extra task and
burden for the administrative assistant, and often got put off until closer to the time the
patient was actually due for their visit, which caused the patients to wonder if they had
been lost in the system.
Some participants were also concerned about the quality of x-rays when taken at
hospitals other than University Hospital, however quality was not reported to be an issue
by any of the surgeons reviewing the x-rays. Perhaps patients did not understand that the
x-rays were done according to our usual standard protocol and the surgeon was able to
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view them with as much clarity as if the patient had been in clinic in person, and
therefore more patient education may be required to improve their acceptance of web
based follow-up method.
Another frequent comment from both the focus groups and satisfaction questionnaires
was the inability to ask a question or leave further comments when using the web-based
system. Although the surgeons felt that they had all of the information they needed to
perform a thorough review, patients still felt there was more information they would like
to share. A possible solution may be to add a space in the web-based program for
patients to leave further comments, which might increase patient comfort levels with
using this method of follow-up. A system may also need to be put in place that would
allow patients to ask questions that do not necessarily need a booked appointment time to
address, or perhaps a means to provide them with answers to frequently asked questions,
such as a website or contact number.
Several patients stated that they had difficulty using the online database at first, but felt
that now that they had used it successfully they felt more comfortable using the database
again. In fact, 27 patients called or required assistance accessing or logging on to the
database system at the time of their web-based follow-up, however when they were
required to sign on to the database to complete a follow-up cost questionnaire three
months later they did not require any assistance, suggesting that there is a learning curve
involved for some patients with this new technology.
Although there was a significant difference in the proportion of patients in the usual
group who were extremely or very satisfied compared to the web-based group, there were
no web-based patients who were extremely dissatisfied and only one patient who was
very dissatisfied (due to difficulty using database, lack of confidence in quality of x-ray
at local facility, and preference to see surgeon in-person). If we included the web-based
patients who indicated “somewhat satisfied” (15.1%), there would be no significant
difference between groups. As this was a pilot study of the web-based follow-up process,
we expect satisfaction levels to increase as the program is refined and feedback from the
patients is taken into account.

Further, those in the usual care group have never
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experienced the web-based follow-up and therefore have nothing to compare it to when
indicating their satisfaction level. Perhaps these patients would be less satisfied with the
usual method if they had experienced the conveniences of a web-based follow-up.
Although a large proportion of patients reported that they were satisfied with the webbased follow-up assessment, 39% stated that they still preferred the usual method of
follow-up.

We explored possible explanations for this preference. First, we looked to

see if those that preferred the usual clinic follow-up were patients who lived right in
London, in close proximity to the hospital. Second, we explored whether age had an
effect on preference of follow-up method. We then looked to see if those who indicated
they were having problems at the time of their web-based follow-up and had to come
back to the clinic anyway for assessment may have preferred the usual care method.
Finally, we determined if length of time post-operative had an influence on choice of
preferred follow-up. We thought that perhaps those patients who recently had surgery
may have fewer concerns whereas those who were many years out from their surgery
may be concerned about wear and the need for a revision, and prefer to come to the clinic
for their appointment. We found no statistically significant differences in the distribution
of each of these factors among each preference group, suggesting that none of these
factors had an influence on choice of preference (Table 4).
The use of telemedicine is becoming more popular across numerous health care fields
with methods such as video and telephone consultations being used to conduct outpatient
assessments. Several studies have demonstrated the feasibility and cost-effectiveness of
using telemedicine in orthopaedics4-11, and also report high levels of patient satisfaction.
Mair and Whitten12 conducted a systematic review of studies that involved a patient
satisfaction measure with telemedicine interventions. They reviewed 32 studies across
any discipline, and concluded that although the majority report high levels of patient
satisfaction, these studies also had many methodological deficiencies, such as study
design and low sample sizes, that limit the validity and generalizability of their findings.

48

A strength of the current study is the methodological design, and specifically our use of
both qualitative and quantitative methods to measure patient satisfaction. First, our study
was a randomized controlled trial therefore the patients in the web-based group were
representative of the entire sample. Secondly, we used both qualitative and quantitative
methods to assess patient satisfaction. The use of multiple methods integrated within a
single study ensures that we provided a more complete picture of the experience of webbased follow-up assessments.
Quantification of qualitative data enables a researcher to compare quantitative results
with the qualitative data. A limitation of this method is that by reporting frequencies, this
may only represent those who contributed to the focus group conversation, and may not
be true to all who feel that way, or of those who did not feel comfortable enough to share.
However since the feedback generated from the focus group sessions was similar to the
results obtained from the satisfaction questionnaire, we feel that our results were
comprehensive and those who were uncomfortable sharing during the focus group
session had the opportunity to express their feelings on the confidential questionnaire.
A further limitation of our focus group results is that we could not get any of the webbased patients in the greater than 70 years, greater than 100 kilometer category to come in
for the focus group session. Since they did not have to worry about the inconvenience
and stresses involved with travelling into London for their follow-up visit, they were not
interested in making a special trip in for study purposes. Although we do not have any
qualitative data from this group, they did complete the one year satisfaction questionnaire
therefore we still feel that we have represented this demographic subgroup in our results.

4.5

Conclusion

Web-based follow-up assessment is a feasible, effective, and cost saving method to
measure patient progress following total hip or total knee replacement surgery. Although
it is necessary to test the effectiveness and feasibility of new health care programs, it is
perhaps more important that the patients who are most directly affected are satisfied with
the changes. Our results show high satisfaction levels from patients who completed the
web-based follow-up assessment.

Feedback from this study will help us to further
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improve the web-based follow-up system to ensure an optimal level of patient
satisfaction, should this program be implemented into practice.
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Chapter 5

5

Discussion

The following sections contain additional discussion pertaining to the study and its results
including specific issues we encountered implementing the web-based follow-up,
applicability of the results and directions for future research.

5.1

Implementing the web-based follow-up

There were two main components that were essential in the development of the webbased follow-up assessment method: 1) allowing patients to have x-rays taken at their
local radiology facility, and 2) creating a customized database program to facilitate the
web-based follow-up procedure.
The first component was made possible by the Southwestern Ontario Diagnostic Imaging
Network (SWODIN). SWODIN was created in 2004 to facilitate image sharing across
southwestern Ontario. There are currently 60 locations connected to the network,
allowing for the instant access, exchange and storing of diagnostic images and reports
among radiologists, physicians, and specialists.
Study patients who live in London had their x-ray done at University Hospital. If the
patient did not live in London, we arranged for their x-rays to be taken at an imaging
centre nearest to the patient’s home that was connected to the imaging network, which
allowed the surgeon to review the patient’s x-ray online.
We did our best to arrange for patients to have their x-rays taken at a local radiology
facility, however given that our patient population encompasses a wide area of
southwestern Ontario it was not always possible for them to have their x-ray taken in
their home town, therefore there was still some travel involved for some patients. As the
imaging network continues to expand and more locations are added, the number of
patients who may be able to benefit from decreased travel to have an x-ray taken will
continue to rise as well.
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Our next step was to develop the customized online database system that would facilitate
the web-based follow-up assessment process. The database was programmed to send a
series of automatic emails throughout the process: 1) to the patient with their login
instructions, including a unique username and password, the link to the secure online
database, and full instructions and manual of operations for using the web-based system
and completing their follow-up, 2) A reminder email to the patient when their follow-up
appointment was due, 3) to the patient’s surgeon upon completion of the online
questionnaires and indication that x-ray was complete, 4) to the surgeon’s administrative
assistant once he had reviewed the patient’s x-ray and online data, and 5) to the patient
indicating the results of their follow-up and when the surgeon would like to see them
again.
Although the system was carefully designed with input from all participating surgeons,
there were still some concerns that we could not address. First, and unique to centres with
ongoing research registries, without in-person contact it is impossible capture outcomes
like range of motion and gait without a video component. Good et al.1 used Skype to
conduct a review of shoulder patients using the Oxford and Constant shoulder scores,
which also require functional assessments, including measurement of range of motion.
They report that the Skype assessment provided accurate measures with no clinically
significant differences from the scores obtained from the in-person assessment. This
method presents a feasible solution although work to assess whether we can reproduce
these results within our hip and knee patient population is first required.
Another concern from the surgeons was the current inability to bill for review of the webbased patients, since these patients did not have an actual scheduled in-person
appointment time. For study purposes, the surgeons agreed to review radiographs and
complete their assessment of these patients without billing, however, if such a program
were to be implemented into practice, work toward defining an acceptable remuneration
for patients reviewed online is required.
The time allocated for outpatient follow-up assessments is five minutes and generates an
Ontario Health Insurance Plan (OHIP) billing fee payment of $22.45, whereas new
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patient assessments are allocated 15 minutes and generate a fee payment of $67. The
allocation of 5 minutes for each follow-up assessment underestimates the actual time for
in-person appointments, when the non-medically related social interaction component of
the appointment is factored in. In fact, a previous study at our site2 found that among 40
follow-up visits, the average appointment took 35 minutes to complete, once the patient
had been seen by the nurse, resident, fellow, and consultant surgeon. The ability to see
new patients in place of review patients who can be effectively assessed electronically,
could potentially offset the projected loss of physician income from follow-up
appointments.

Reducing the number of review patients allows limited outpatient

resources to be used to assess new patients and would be expected to reduce wait times
for patients waiting for their first consultation.

5.2

Issues with online database

As with the implementation of any new program, we faced several challenges in the early
stages of the study, involving both patients, clinicians, and the administrative staff. A
common problem for patients was difficulty accessing the online system, such as
receiving a password, successfully signing onto the database with their password, or
completing their online forms. Twenty-two percent of the web-based patients required
assistance at the time of their follow-up, however when they were asked to sign onto the
database to complete a follow-up cost questionnaire three months later these same
patients did not require any assistance, suggesting that there is a learning curve involved
with this new technology. We expect that the proportion of patients requiring assistance
to use electronic technology will decrease as those without exposure to computers during
their working years become fewer.
The administrative assistants also had complaints about having to schedule and phone
patients for follow-up appointments. At our centre, usual practice (outside of the study)
for review patient appointments is that they are scheduled by the outpatient receptionist
upon conclusion of their in-person follow-up visit. As a result of the added workload for
the administrative assistants, many of the web-based patients were not booked for their
next follow-up visit within the time frame they were promised. This was cause for
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concern for some patients.

Should a web-based assessment be implemented, it is

important to respect the current flow of work whenever possible or to introduce
compensation for additional workload.
An important factor essential to the organization of the web-based follow-up procedure
was the research assistant. Although our results show significant cost savings, we did not
include research assistant time involved in coordinating the web-based follow-up,
including assisting surgeons and other clinic staff, coordinating patient x-rays and dealing
with issues as they arose. We have record of the time spent by the research assistant and
will factor it into the planned economic analyses.
Although there was a research assistant involved for this study because it was a research
project, should an online follow-up be implemented in the future, there are options to
reduce the need for this role. For example, adding a ‘find a location’ functionality within
the current software whereby patients provide their postal code, and the system
automatically identifies the closest web-enabled imaging centre and automatically faxes
the referral, would reduce this task that was completed by the research assistant for the
current study. Other suspected increases in efficiency include those described above
(respecting current work flow and the expected increase in patients who are computer
literate), which will help eliminate the role of a research assistant in coordinating a webbased follow-up.

5.3

Applicability at other centres

There are currently no established guidelines for the frequency of follow-up after total
joint arthroplasty, and there is wide variability in practices among orthopaedic surgeons.
Lieberman et al.3 recently conducted a survey of members of the Hip Society to
determine practice patterns regarding follow-up procedures after total hip arthroplasty.
Results of the survey found that there was some consistency with respect to follow-up in
the early postoperative period, but over time, the frequency and timing of follow-up visits
was increasingly variable across practices.
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Our study suggests that most patients are doing well following surgery and therefore the
majority of follow-up visits are routine, with no changes in clinical management.
Regular surveillance however is still important to ensure early detection of any
complications before the issues become complex.

For example, if bone loss from

osteolysis is identified early especially in asymptomatic patients, a significant number of
difficult revision procedures may be prevented. Although it may not be common practice
for all orthopaedic surgeons to see their patients back for annual review, the web-based
method offers an effective, cost and time saving method to monitor patient progress for
centres who may not have the time or resources to conduct annual patient follow-up after
total hip or total knee arthroplasty.

5.4

Directions for Future Research

Our current study looked only at the direct costs associated with the follow-up
appointment. Patients were asked to report the time and cost associated with follow-up
appointments. For reasons of feasibility, we did not validate this data (e.g collecting
receipts and comparing to reported values). Future analyses of our data include a cost
minimization analysis, in which we will conduct sensitivity analyses by using both overand underestimates of the values provided by the patients to determine whether the
results change.
To conduct this analysis, we require cost data from all study patients (both web-based
and usual care group) for one year following the study. Patients completed a cost followup questionnaire at 3 months, 6 months, 9 months, and 12 months after their study
follow-up visit. The cost questionnaires asked patients to report any medical or healthrelated appointments, tests, procedures, or surgeries, medications and other health care
devices. We also asked patients to record time taken from paid employment from either
themselves or a caregiver as a result of their health. We will use this information to
conduct an economic analysis from four different perspectives: Societal, Ministry of
Health, Patient and Surgeon.
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5.5

Summary

The continuously rising incidence of osteoarthritis has led to an increased demand for
total joint arthroplasty, resulting in longer wait times for surgery and overcrowded clinics
with both new and post-operative review patients. Routine follow-up appointments are a
time consuming and costly process for all involved. The results of this study show that a
web-based follow-up assessment is a feasible and clinically effective alternative for
monitoring the progress and outcomes for some total hip and total knee replacement
patients. There may however still be a role for the traditional face-to-face method of
assessment for select patients.
Moreover, web-based assessment significantly decreases costs to patients and time
requirements associated with their annual follow-up appointments and significantly
reduces the amount of time required by the surgeon to complete the assessment. Our
study also found high satisfaction levels from patients who completed the web-based
follow-up assessment.
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